In the State of São Paulo, Brazil, schistosomiasis mansoni has been reported in areas with low transmission characteristics, where prevalence, as detected by coproscopy has been changing since control activities sponsored by institutional programs were initiated, mainly by the year 1980. Most autochthonous cases are concentrated in two regions: Litoral (littoral) and Vale do Paraíba (river Paraiba do Sul valley) (Glasser 1995) . Young people (aged less than 15) constitute 46% of the infected subjects and the pattern of acquisition of the infection shows a close association with leisure (Marçal Júnior et al. 1993) , although there are also chances of adult infection associated with such professional activities as rice cultivation in low-lying areas (Glasser 1995) .
Prevalence of the infection in the littoral has decreased, as assessed by stool examination, from 22.8% in 1980 to 3.3% in 1990 (Dias et al. 1992) . Characteristically, stool examination reveal a predominance of low worm burdens, estimated as egg counts per gram (epg) of feces. As such results are based on the observation of only a few eggs per sample, chances of false negatives are high, and consequently prevalence data are underestimated (De Vlas & Gryseels 1992) . Aiming at increasing diagnostic efficiency, we started the use of the far more sensitive serological methods, which are already used elsewhere in the State of São Paulo (Kanamura et al. 2002) , in the valley of the river Paraíba do Sul (Kawazoe et al. 1981 , Carvalho et al. 1997 .
In the municipality of Bananal, situated in the river Paraíba do Sul Valley, schistosomiasis is transmitted according to the same patterns as observed in other regions of São Paulo: 2.7% positive fecal examinations, between 1999 and 2001 and, during the same period, an average epg of 67.33 by using Kato-Katz technique. However, in this municipality, the frequency of positives varied from 1.1% to 10.3% from 1994 to 2000 among districts (Teles 2001) .
For this investigation we selected a sample of inhabitants of the Palha District, where the highest prevalences of schistosomiasis had been found, to estimate the distribution of serological results according to age group and gender. Serological tests are particularly useful when applied to screening cases of schistosomiasis in areas of low transmission. Such an investigation, due to the higher sensitivity of serological methods, requires smaller samples than fecal examinations, which are used yearly in the search for new cases.
MATERIALS AND METHODS
The serological survey was carried out during December 2000 in the Palha District (municipality of Bananal, State of São Paulo, 22 o 40'44"S and 44 o 19'08"W, Brazil). Blood samples, collected from finger puncture, were absorbed in previously standardized "Whatman # 3" filter paper, according to Ferreira and Carvalho (1982) , each cm 2 of paper containing 15.1 µl of serum. Written consent was obtained directly from the subjects involved or from those responsible for them in the case of children or the mentally handicapped, as currently recommended, according to ethical principles of the Helsinki Declaration regulating research which involves human beings (Conselho Nacional de Saúde 1996). While collecting blood, we obtained information concerning age, gender and time of residence in the area under study. Results were compared with those of stool examinations performed between 1998 to 2000 with the aid of the Fox Pro for Windows database and further analyzed by using Epi Info software (Dean et al. 1994) .
The indirect IGM-IFATwas used to detect human IgM antibodies against gut-associated polysaccharide S. mansoni antigens (Nash 1978) , prepared in paraffin sections of adult worms, as described elsewhere (Silva et al. 1992) . For the determination of the geometric mean of reciprocal titers (GMRT) those previously positive at a 16 cut-off titer were submitted to titering.
By using the Kato-Katz technique (Katz et al. 1972 ), we searched for Schistosoma mansoni eggs in two fecal samples from serologically positive subjects.
RESULTS
IFAT revealed positive results for antibodies against gut associated anti-S. mansoni antigens in 129 samples (28.5%) of the 452 collected. The distribution of the samples by age group and gender, and results of the test are shown in Table I . The proportion of positive tests was significantly higher in males (P < 0.01). Independently of gender, positive results can be found at the early age of 6, a higher percentage having been observed in males. Seropositive subjects averaged 24.5 years of age, 75% of them aged 34 or less.
The distribution of titers of IgM-IFAT varied from 8 to 4,096 (GMRT equal to 170.2), distributed as a bimodal curve typical of a low-endemicity area (Figure) .
Our sample included 297 (65.7%) subjects native of Bananal and 109 (24.2%) born in neighboring municipalities. About 10% of them had come from more distant municipalities. The period of residence of all subjects varied from two months to 89 years (average 22.7 years). Previous coproscopical results (from years 1998 to 2000) of subjects included in the serological survey of year 2000 showed that 323 negative serum samples, 92 (28.5%) came from people who had never submitted fecal samples for examination; 214 (66.2%) were negative for S. mansoni eggs and 17 (5.3%) were positive for S. mansoni eggs. From 129 seropositives, 33 (25.6%) had never submitted stools for examinations, 26 (20.1%) were passing S. mansoni eggs and 70 (54.3%) had negative coproscopy.
From 97 serologically positive subjects we collected stool samples, which, on examination, revealed that 11 of them were passing S. mansoni eggs (Table II) .
We observed that GMRT of the serologically positive was 619, while that of the five cases previously observed to be parasitologically positive was 891.
DISCUSSION
In the Palha district, the distribution profile of IgM-IFAT titers, when polysaccharide adult worm antigens are used, is typical of low endemicity areas and analogous to those found elsewhere in the river Paraíba Valley by Carvalho et al. (1997) . Titers compatible with infection were found in children only 6 years old. Among adults, such values were more frequent in males. It should be mentioned that, according to local tradition, girls are expected to restrict their water contacts after menarche. They usually remain for a longer time at home, particularly after their usually early marriage. On the other hand, boys are subject to no restraints, having free access to contaminated waters. Most (75%) of the infected inhabitants of the Palha district were aged 34 or under. According to Dias et al. (1988) , people aged from 5 to 29 years are at the greatest risk. More recent serologic surveys often include only subjects aged under 17 (Camargo-Neves et al. 1998 , Lima et al. 1998 , Kamura et al. 1998 . Silva et al. (2001) demonstrated that 62% of the inhabitants of the Palha district report contact with bodies of water, chiefly during such activities as bathing, fishing, and, to a lesser extent, extracting sand from the river bed. In most cases these are the motives for having contact with water contaminated with S. mansoni cercariae, in the municipality of Bananal, as described by Teles (2001) . Such are the reasons for organizing a comprehensive survey, including most of the population of Bananal. We observed that the distribution of positive cases by age and gender are consistent with those inferred from the identification of eggs in fecal samples during the period from 1998 to 2000.
The evaluation of serologic titer is indeed an important laboratory tool, as already mentioned by Shiff and Yiannakis (1976) , who had observed a correlation between GMRT and age of greater risk concerning schistosomiasis. We observed higher GMRT values associated with positive fecal examinations than the overall average. Nevertheless, Lieshout et al. (2000) indicated that they found higher titers associated with non endemic areas than otherwise, but think serology is useful to investigate the incidence of scistosomiasis. Dias et al. (1971) had suggested the use of serologic methods for screening cases under close investigation by microscopy.
Filter paper for collecting blood samples obtained through finger puncture is adequate for investigation. In the Palha district it was accepted with less restrictions than supplying fecal samples. About 27% of the subjects included in this survey had never submitted fecal samples for examination, but approximately 25% of this group came out as serologically positive for schistosomiasis. Operational costs were lower than those of repeated fecal examinations involving the whole population (Silva 1992) . Fecal examinations have well known disadvantages, as time consumption, false negatives, specially when worm burdens are moderate, and there are fluctuations in the elimination of eggs (Engels et al. 1996) .
We suggest extending the serologic survey to other districts of Bananal, aimed at the most exposed age groups, followed by search for S. mansoni eggs in stools of serologically positive subjects. Moreover longitudinal serologic studies are recommended in this area, including a search for IgE antibodies to reveal any tendency to resistance to reinfection. Contrariwise to the opinion of Lieshout et al. (2000) , even if serology does not identify all cases in an endemic area, (as we have also observed), this technique is invaluable for screening cases which difficult to investigate by other processes. Such techniques are adequate for Control Programs, which permit integration of different laboratories and standardizing equipment and reagents to obtain precise results.
